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Monitoring Device for Oil Burners 

The invention concerns a device for monitoring the fiame of oil burners, in particular of 
yellow-flame or blue-flame oil burners, comprising a flame sensor detecting the 
illumination intensity in the burning chamber and a monitoring circuit which controls the 
fuel supply in dependence on the detected illumination intensity, with a luminance 
threshold for the starting phase of the oil burner, above which an error message is 
issued, and with a darkness threshold higher than the luminance threshold for the 
stabilization and operating phase of *"he oil burner, below which an error message is 
issued. 

s 

J= J The European Standard EN 230 permits use of flame sensors (flame sensing elements) 
yg for the monitoring of oil burners which have an illumination intensity of at least 1 Ix (Lux) 

in the visible range. The standard also requires a "negative switching difference" i.e. the 
iyj luminance notification before fuel release (foreign light) must be given at smaller 

a illumination intensities than a notification of darkness when the flame is extinct during 

O 

y operation (flame failure). 

J These requirements to the flame signal are shown in Fig. 2 by means of the starting 
fi process of a conventional firing automatic. Values which the flame signal must not 

assume are represented with hatched lines. Otherwise an error message is issued and 

the fuel supply is stopped. 



During the starting phase I of the oil burner, the illumination intensity detected by a 
flame sensor in the burning chamber must not exceed the luminance threshold B max (I), 
otherwise the fuel supply is stopped. The security phase II following the starting phase is 
the maximum duration from the opening of the fuel valves during which fuel can flow into 
the burning chamber without forming a flame. During the stabilization phase III and the 
operating phase IV, the detected illumination intensity must not fall below the darkness 
threshold B min (III,IV) (>B max (I)) which occurs during flame failure, otherwise the fuel 
supply is stopped. To increase the monitoring security, the negative switching difference 
AB=B max (I) - B m , n (III,IV) must assume highest possible values and the luminance 
notification during operation must be effected at highest possible illumination intensities. 

Yellow-flame oil burners (yellow burners) have a high illumination intensity in the visible 
region. Blue-flame oil burners (blue burners) have little radiation in the visible region, 



however, start as yellow burners such that they achieve high illumination intensity at 
least during the starting phase. The different developments of the illumination intensities 
of yellow burners (a) and blue burners (B) are shown in Fig. 2. 

Up to now, the different illumination intensities of the burner types were usually taken 
into consideration through the use of flame sensors with different sensitivity. This means 
for blue burners, that the flame message during operation is set to a considerably 
smaller illumination intensities such that foreign radiation, e.g. when the burner cap has 
been removed, simulates a flame and reaction to flame failure is delayed or no reaction 
is possible. 



A further problem could be short-circuits on the conductor paths of the firing automatic, 
short-circuits in the feed lines to the flame controller or other short-circuits which may 
occur during operation with flame. Registration of flame failure is not possible during 
such a short-circuit. 



In contrast thereto, it is the object of the invention to further develop a flame monitoring 
device of the above-mentioned type such that for monitoring yellow-flame or blue-flame 
oil burners, the same flame sensor can be used, and to further improve the security 
requirements of the flame monitoring devices. 

This object is achieved in a first aspect of the invention in that the darkness threshold 
during the stabilization phase is higher than the darkness threshold during the 
subsequent operating phase. 

For the use of the flame sensor in blue burners, the higher darkness threshold was 
introduced during the stabilization phase or after the security phase such that during the 
stabilization phase, an increased illumination intensity is required. During ignition, a blue 
burner starts as yellow burner and reaches the blue region only during operation, and 
therefore, the illumination signal during the stabilization phase is also increased. The 
requirement of increased illumination intensity during the stabilization phase or after the 
security period also reduces the danger of short-circuits with transfer resistance. 

In preferred embodiments of the invention, the darkness threshold of blue-flame oil 
burners during operation is higher than the illumination intensity during their operating 
phase. During operation, a smaller illumination intensity is required to ensure safe 
operation of blue-flame burners. 
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The above-mentioned object is achieved in accordance with a second aspect of the 
invention also in that at least for the operating phase, the monitoring circuit has a 
maximum luminance threshold higher than the darkness threshold above which the fuel 
supply is interrupted. This maximum luminance threshold is preferably also provided for 
the stabilization phase and for a security phase provided between starting phase and 
stabilization phase. 



The conventional monitoring course was supplemented by an additional maximum 
luminance threshold for short-circuit detection (low-ohmic short-circuits). The short- 
circuit detection permits exclusion of non-detected flame simulation (e.g. by a fuel-oil 
valve, defective flame control feed line etc.). 

H The inventive monitoring circuit can be realized e.g. through hardware with different 

switching thresholds or through analog value detection with definition of different 

Q switching thresholds via software. 

*0 
hi 

H The invention also concerns corresponding monitoring methods and firing automatics 
which are operated or equipped with such a flame monitoring device. 



y 



|i| Further advantages of the invention can be extracted from the description and the 
j~j drawing. The features mentioned above and below can be used in accordance with the 
| invention either individually or collectively in any arbitrary combination. The embodiment 
m shown and described is not to be understood as exhaustive enumeration but rather has 
exemplary character for describing the invention. 

The invention is shown in the drawing and is explained in more detail with reference to 
an embodiment. 



Fig. 1 shows a monitoring diagram of an inventive flame monitoring device with 
schematically indicated temporal developments of the illumination intensities of yellow- 
flame (a) and blue-flame (b) oil burners; and 



Fig. 2 shows a monitoring diagram of conventional monitoring with schematically 
indicated temporal developments of the illumination intensities of yellow-flame (a) and 
blue-flame (b) oil burners. 

To eliminate the above-described problems of the monitoring diagram in accordance wit 
Fig. 2, the evaluation of the flame signal is changed in the monitoring diagram of Fig. 1. 
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The monitoring diagram of Fig. 2 was supplemented by an additional maximum 
luminance threshold B max for short-circuit detection (low-ohmic short-circuits) during the 
security, stabilization and operating phases II, III, IV and by a higher darkness threshold 
B min (III) during the stabilization phase III for an increased illumination intensity. 

The possibility of flame simulation can be excluded through short-circuit detection. 

During the stabilization phase III, the illumination intensity must be larger than B min (III). 
For ignition, a blue burner starts as a yellow burner and reaches the blue region only 
during operation, and consequently, during the stabilization phase III the illumination 
signal is also increased. During the operating phase IV, the darkness threshold B mm (IV) is 
reduced to permit also less illumination intensity and ensure safe operation for blue 
burners. The requirement of an increased illumination intensity B min (III) after the security 

;y period II reduces the danger of short-circuits with transfer resistance. 

O 

|j~ The monitoring diagram of Fig. 1 therefore offers the following advantages: 

short-circuits during operating times with flame formation, i.e. during the 
stabilization phase III and the operating phase IV are reliably detected. 
Increase of the security through demand of an excessive flame signal during the 
stabilization phase. 

One single flame sensor type LDR (light depending resistor) can be used for 
yellow and blue burners thereby increasing the economy. The LDR can be used 
instead of the commonly used IRD (infrared flickering detector) which are much 
more expensive than an LDR. 

Adjustment of the flame sensors to the respective burner, which is required for 
IRD, is omitted. 

A device for monitoring the flame of oil burners, in particular of yellow-flame or blue- 
flame oil burners, comprises a flame sensor detecting the illumination intensity in the 
burning chamber, and a monitoring circuit which controls the fuel supply in dependence 
on the detected illumination intensity, with a luminance threshold B max (I) for the starting 
phase I of the oil burner above which an error message is issued, and with a darkness 
threshold Bm, n (ni,IV) higher than the luminance threshold B max (I) for the stabilization and 
operating phase III, IV of the oil burner below which an error message is issued. The 
darkness threshold B min (III) is thereby higher during the stabilization phase III than the 
darkness threshold B min (IV) during the subsequent operating phase IV. Consequently, the 
same flame sensor can be used for yellow-flame and blue-flame oil burners. 



New Claims 



1. Device for the monitoring of flames of oil burners, in particular of yellow-flame or 
blue-flame oil burners, comprising: 

a flame sensor detecting the illumination intensity in the burning chamber and 
a monitoring circuit controlling the fuel supply in dependence on the detected 
illumination intensity, with a luminance threshold (B max (I)) for the starting 
phase (I) of the oil burner, above which an error message is issued, and with a 
darkness threshold (B min (III,IV)) higher than the luminance threshold (B max (I)) 
for the stabilization and operating phase (III,IV) of the oil burner, below which 
an error message is issued, characterized in that the darkness threshold 
yj (Bm, n (III)) during the stabilization phase (III) is higher than the darkness 

C3 threshold (B min (IV)) during the subsequent operating phase (IV). 

■S 2. Flame monitoring device according to claim 1, characterized in that the darkness 

jjj threshold (B min (III)) of blue-flame oil burners during the stabilization phase (II) is 

y| higher than the illumination intensity during their operating phase (IV). 

O 

hi 3. Flame monitoring device according to the preamble of claim 1, in particular 

according to claim 1 or 2, characterized in that at least for the operating phase 
O the monitoring circuit has a maximum luminance threshold (B max ) higher than 

HI the darkness threshold (B min (IV)) above which the fuel supply is interrupted. 



4. Flame monitoring device according to claim 3, characterized in that the maximum 
luminance threshold (B max ) is also provided for the stabilization phase (III). 

5. Flame monitoring device according to claim 4, characterized in that the maximum 
luminance threshold (B max ) is also provided for a security phase (II) provided 
between starting phase (I) and stabilization phase (III). 



6. Firing automatic comprising a flame monitoring device according to one or more 
of the preceding claims. 



7. Method for monitoring the flame of oil burners comprising a flame monitoring 
device according to claim 1, wherein the fuel supply is controlled in dependence 
on the illumination intensity detected in the burning chamber such that for an 
illumination intensity above a luminance threshold (B max (I)) for the starting phase 
(I) of the oil burner and for an illumination intensity below a darkness threshold 
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(B min (III,IV) higher than the luminance threshold (B max (I)) an error message is 
issued for the stabilization and operating phase (III,IV) of the oil burner, 
characterized in that the darkness threshold (B min (III)) during the stabilization 
phase (III) is higher than the darkness threshold (B min (IV)) during the subsequent 
operating phase (IV). 

Method according to claim 7, characterized in that at least during the operating 
phase (IV) the fuel supply is interrupted above a maximum luminance threshold 
(B max ) higher than the darkness threshold (B min (IV)). 
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Declaration and Power of Attorney For Patent Application 

English Language Declaration 

As a beiow named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name, 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, 
first and joint inventor (if plural names are listed below) of the subject matter which is claimed and for 
which a patent is sought on the invention entitled 

MONITORING DEVICE FOR OIL BURNERS 



u the specification of which 

Q 

g (check one) 

K is attached hereto. 

U □ was filed on as United States Application No. or PCT International 

» j Application Number 



and was amended on 



(if applicable) 



I hereby state that I have reviewed and understand the contents of the above identified specification, 
including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose to the United States Patent and Trademark Office all information 
known to me to be material to patentability as defined in Title 37, Code of Federal Regulations, 
Section 1 .56. 

I hereby claim foreign priority benefits under Title 35, United States Code, Section 119(a)-(d) or 
Section 365(b) of any foreign application(s) for patent or inventor's certificate, or Section 365(a) of 
any PCT International application which designated at least one country other than the United States, 
listed below and have also identified below, by checking the box, any foreign application for patent or 
inventor's certificate or PCT International application having a filing date before that of the application 
on which priority is claimed. 

Prior Foreign Application(s) Priority Not Claimed 

DE 199 33 591.5 Germany 17 July 1999 q 

(Number) (Country) (Day/Month/Year Filed) 

- - - - - □ 

□ 



(Number) (Country) (Day/Month/Year Filed) 



(Number) (Country) (Day/Month/Year Filed) 
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I hereby claim the benefit under 35 U.S.C. Section 119(e) of any United States provisional 



application(s) listed below: 


(Application Serial No.) 


(Filing Date) 


(Application Serial No.) 


(Filing Date) 


(Application Serial No.) 


(Filing Date) 



I hereby claim the benefit under 35 U. S. C. Section 120 of any United States application(s), or 
Section 365(c) of any PCT International application designating the United States, listed below and, 
insofar as the subject matter of each of the claims of this application is not disclosed in the prior 
United States or PCT International application in the manner provided by the first paragraph of 35 
U.S.C. Section 112, I acknowledge the duty to disclose to the United States Patent and Trademark 
H Office all information known to me to be material to patentability as defined in Title 37, C. F. R., 
Q Section 1.56 which became available between the filing date of the prior application and the national 
~ or PCT International filing date of this application: 



PCT/DE00/02193 


5 July 2000 


Pending 


(Application Serial No.) 


(Filing Date) 


(Status) 






(patented, pending, abandoned) 


(Application Serial No.) 


(Filing Date) 


(Status) 






(patented, pending, abandoned) 



ifH (Application Serial No.) (Filing Date) (Status) 

(patented, pending, abandoned) 



I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application or any patent issued thereon. 
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POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attorney(s) and/or 
agent(s) to prosecute this application and transact all business in the Patent and Trademark Office 
connected therewith, (list name and registration number) 
Walter A. Hackler, Reg.No. 27,792 



Send Correspondence to: WaIter A ' HacMer ' PhD - 

Attorney of Record 



2372 S.E. Bristol, Suite B. 

Newport Beach, California 92660-0755 



Direct Telephone Calls to: (name and telephone number) 
Walter A. Hackler (949) 851-5010 





Full name of sole or first inventor 
Marco TECHT 




Sole or first inventor's signature 


Date 




Residence 

Brunsdamm 5, D-26313 Varel, Deutschland 




Citizenship 
German 




Post Office Address 
same 







Full name of second inventor, if any 

HAUG, Rudolf 

Second inventor's signature Date 



Residence 

Am Streek 14, D-26655 Westerstede-Ocholt, Deutschland 

Citizenship 
German 

Post Office Address 
same 
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Declaration and Power of Attorney For Patent Application 

English Language Declaration 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name, 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, 
first and joint inventor (if plural names are listed below) of the subject matter which is claimed and for 
which a patent is sought on the invention entitled 

MONITORING DEVICE FOR OIL BURNERS 

the specification of which 
q (check one) 

5=4 

- ® is attached hereto. 

=3 

■M □ was filed on as United States Application No. or PCT International 

Application Number 

y and was amended on 

(if applicable) 

I hereby state that I have reviewed and understand the contents of the above identified specification, 
including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose to the United States Patent and Trademark Office all information 
known to me to be material to patentability as defined in Title 37, Code of Federal Regulations, 
Section 1 .56. 

I hereby claim foreign priority benefits under Title 35, United States Code, Section 119(a)-(d) or 
Section 365(b) of any foreign application(s) for patent or inventor's certificate, or Section 365(a) of 
any PCT International application which designated at least one country other than the United States, 
listed below and have also identified below, by checking the box, any foreign application for patent or 
inventor's certificate or PCT International application having a filing date before that of the application 
on which priority is claimed. 

Prior Foreign Application(s) Priority Not Claimed 

DE 199 33 591.5 Germany 17 July 1999 □ 

(Number) (Country) (Day/Month/Year Filed) 

_ □ 

□ 



(Number) (Country) (Day/Month/Year Filed) 
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I hereby claim the benefit under 35 U.S.C. Section 119(e) of any United States provisional 
application(s) listed below: 



(Application Serial No.) 


(Filing Date) 


(Application Serial No.) 


(Filing Date) 



(Application Serial No.) (Filing Date) 



I hereby claim the benefit under 35 U. S. C. Section 120 of any United States application(s), or 
Section 365(c) of any PCT International application designating the United States, listed below and, 
insofar as the subject matter of each of the claims of this application is not disclosed in the prior 
United States or PCT International application in the manner provided by the first paragraph of 35 
U.S.C. Section 112, I acknowledge the duty to disclose to the United States Patent and Trademark 
jj Office all information known to me to be material to patentability as defined in Title 37, C. F. R., 
}=J Section 1.56 which became available between the filing date of the prior application and the national 
2 or PCT International filing date of this application: 
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PCT/DEOO/02193 


5 July 2000 


Pending 


S 
U 


(Application Serial No.) 


(Filing Date) 


(Status) 

(patented, pending, abandoned) 


y 

H 


(Application Serial No.) 


(Filing Date) 


(Status) 

(patented, pending, abandoned) 
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(Application Serial No.) 


(Filing Date) 


(Status) 

(patented, pending, abandoned) 



I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application or any patent issued thereon. 
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POWER OF ATTORNEY: As a named inventor, I hereby appoint the following attorney(s) and/or 
agent(s) to prosecute this application and transact all business in the Patent and Trademark Office 
connected therewith, (list name and registration number) 
Walter A. Hackler, Reg.No^27 J 792_ i , 
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M %J Marco TECHT 



Sole or first inventor's signature 



Date 
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Post Office Address 
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